CD117-positive cells and mast cells in adult human cardiac valves--observations and implications for the creation of bioengineered grafts.
There is no report to date of stem cells in human cardiac valves. We examined their possible presence, number, and distribution in valves removed at cardiac surgery from patients with a variety of underlying valve pathologies. Grossly normal aortic and mitral valves were obtained from live heart transplant patients. Surgically excised valves with rheumatic mitral stenosis, aortic valve age-related degeneration, aortic valve changes of aortoannular ectasia, and mitral valves with myxomatous degeneration were studied. Immunohistochemical and histochemical studies were performed on sequential valve sections, including hematoxylin and eosin, hematoxylin phloxine saffron, Movat pentachrome, toluidine blue, CD31, CD34, and CD117. There were small clusters of CD117-positive cells in the fibrosa and spongiosa of mitral and aortic valves from all groups of valves. Sequential sectioning and staining showed that almost all of these cells were mast cells. However, in the mitral myxomatous valves and the mitral rheumatic valves, there were rare CD117-positive cells that did not have corresponding toluidine blue staining and thus could be valve mesenchymal stem cells. Most of the CD117-positive cells in normal and diseased adult heart valves are mast cells. These valve cells could play a role in valve pathology and injury. A very small number of possible valve stem cells were also identified. It is unlikely that these valve stem cells are sufficient in number to allow isolation and expansion for tissue engineering purposes.